Light-scattering investigation of the subunit structure and dissociation of octopoda hemocyanins.
The molecular weights, subunit dissociation, and conformation in solution of the hemocyanins of three species of octopi were investigated by light-scattering, ultracentrifugation, absorbance, and circular dichroism methods. The molecular weights of the hemocyanins of Octopus bimaculoides, Octopus bimaculatus, and Octopus rubescens obtained by light scattering were 3.3 X 10(6), 3.4 X 10(6), and 3.5 (+/- 0.3) X 10(6), respectively. The average molecular weights of the fully dissociated hemocyanins of the same octopi, investigated at alkaline pH and in the presence of 8 M urea and 6 M guanidinium chloride (GdmCl), were found to be close to one-tenth of those of the parent proteins, with average molecular masses of 3.4 X 10(5), 3.3 X 10(5), and 3.3 (+/- 0.3) X 10(5). These findings confirm the earlier observations of van Holde and co-workers with other cephalopod hemocyanins that the basic cylindrical assembly of molluscan hemocyanins consists of 10 subunits. Circular dichroism and absorbance measurements suggest that the dissociated subunits at alkaline pH and in concentrated urea solutions retain their native, multidomain folding. Fairly concentrated GdmCl above 3-4 M is necessary to unfold fully the dissociated hemocyanin chains. Molecular weight measurements studied as a function of reagent concentration with the urea and Hofmeister salt series as dissociating agents show that the ureas are very effective dissociating agents, while the salts are ineffective to moderately effective reagents for octopus hemocyanin.(ABSTRACT TRUNCATED AT 250 WORDS)